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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-sensitivity semiconductor 
light receiving element, by decreasing light absorption at a portion other than 
the light absorption layer. 

SOLUTION: A Schottky electrode 20 is formed in part of a light incident 
surface 17 of a light absorption layer 14, and recessed and projected 
construction 1 8 is formed at a portion corresponding to a window portion 22 
which is a part of the light incident surface side on a light absorption layer 14 
where no Schottky electrode 20 is formed. Light passing the Schottky 
electrode 20 and light passing the window portion 22 without penetrating the 
Shottky electrode reach the light absorption layer 14. Light passing the 
window portion 22 is scattered by the recessed and projected construction 18, 
and the proportion of absorption to the depletion layer formed to the light 
absorption layer 14 near the Schottky electrode 20 becomes higher. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[ Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates, for example to a Schotlky-b airier type semiconductor 

photo detector especially about a semiconductor photo detector. 

[0002] 

[Description of the Prior Art] Photo diode is widely applied as an element for detecting or generating light, such as a solar battery 
and CCD, for example, Schottky-barrier type photo diode is used for the photosensor etc. as high sensitivity photo diode. 
[0003] With reference to drawing 9 , the structure of the conventional Schottky-barrier type photo diode is explained. 
[0004 ] The Schottky-barrier type photo diode 1 shown in drawing 9 n of the substrate 2 which consists of n+-SiC, and the 
substrate 2 formed in the principal plane on the other hand - The optical-absorption layer 3 which consists of SiC, It has the 
insulator layer 4 which consists of Si02 formed in the circumference section on the optical-absorption layer 3, the Schottky 
electrode 5 formed on the optical-absorption layer 3 and the insulator layer 4, and the rear-face electrode 6 formed in the another 
side principal plane of a substrate 2, and pulls out to the Schottky electrode 5, and an electrode 7 is connected. 
[0005] In the Schottky-barrier type photo diode 1 shown in drawing 9 , by absorbing the light which carries out incidence from 
the Schottky electrode 5 side in the optical-absorption layer 3, an electron-hole pair generates in the optical-absorption layer 3. 
and a current flows by separating these electron-hole pairs. Therefore, the light absorbed in the optical-absorption layer 3 among 
incident lights is detected as a current. 

[0006] Here, what was suitable for the wavelength of the light to detect as a semiconductor used for the optical-absorption layer 3 
is used. That is, to the parvus light of energy, the parvus semiconductor of a band gap, for example, InP etc., is used like infrared 
light. On the other hand, to a large light of energy, the large semiconductor of a band gap like SiC or GaN is suitable like a 
ultraviolet radiation. When the parvus semiconductor of a band gap is used to a large light of energy, it is because only a large 
light of energy is undetectable. 

[0007] Moreover, generally, the Schottky electrode 5 consists of metal thin films, such as gold with a thickness of about 0.2 
micrometers, and is formed on the optical-absorption layer 3 of the fraction in which the insulator layer 4 top and the insulator 
layer 4 are not formed by vacuum deposition etc. Therefore, the Schottky electrode 5 will be formed all over the light-receiving 
section of the Schottky-barrier type photo diode 1 . 
[0008] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, when an incident light was 
absorbed by the Schottky electrode 5, the light which reaches the optical-absoi-ption layer 3 decreased, and there was a problem 
that photographic sensitivity (the occurrence current over the amount of incident lights comparatively) fell, for example, when the 
ultraviolet radiation with the large absorption by the Schottky electrode 5 etc. was an incident light, even if it was the case where 
the silver with few ultraviolet absorption of lights was used as a Schottky electrode 5, 30% of abbreviation of an incident light is 
absorbed by the Schottky electrode 5, and they caused the photographic-sensitivity fall. On the other hand, although it can 
consider decreasing the optical absorption of the Schottky electrode 5 by making thickness of the Schottky electrode 5 thin, if the 
Schottky electrode 5 is made thin, resistance by the Schottky electrode 5 will become large, the electric field within an 
optical-absorption layer will become uneven, and it will become the cause that photographic sensitivity falls too. 
[0009] So, the main purpose of this invention is offering the semiconductor photo detector with high photographic sensitivity by 
decreasing the optical absorption in fractions other than an optical-absorption layer. 
[0010] 

| Means for Solving the Problem] In order to attain the above-mentioned purpose, a semiconductor photo detector according to 
claim 1 It has the junction cambium prepared in the optical plane of incidence of the optical-absorption layer which consists of a 
semiconductor, and an optical-absorption layer. It has the fraction which is the semiconductor photo detector which detects the 
light which carried out incidence to the light-receiving section by the optical-absorption layer, and does not prepare a junction 
cambium in a part of optical plane of incidence of an optical -absorption layer, and is characterized by preparing a light-scattering 
means in the optical plane of incidence of an optical-absorption layer in the fraction which does not prepare a junction cambium. 
[001 1] A semiconductor photo detector according to claim 2 is characterized by a light-scattering means consisting of the 
concavo-convex structure prepared in the optical plane of incidence of an optical-absorption layer in a semiconductor photo 
detector according to claim 1 . 
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|"0012"| It is characterized by tor an optical-absorption layer consisting of a crystal system semiconductor in a semiconductor 
photo detector according to claim 1 in a semiconductor photo detector according to claim 3, and a light-scattering means 
consisting of an amorphous field established in the optical plane-of-incidence side of an optical-absorption layer. 
| 00 1 3] In a semiconductor photo detector according to claim 3, the interface of an amorphous field and an optical-absorption 
layer of a semiconductor photo detector according to claim 4 is a toothing-like. 

1 00 1 4 ] h is formed in the fraction on a semiconductor photo detector according to claim 1 to 4 and corresponding to [ photo 
detector / semiconductor / according to claim 5 / cambium / junction / including a window part ] the window part of an 
optical-absoqMion layer in a light-scattering means. 

[ 0015] In a semiconductor photo detector according to claim 1 to 5, the area of the fraction in which the junction cambium is not 
formed among the light-receiving sections of a semiconductor photo detector according to claim 6 is 40% or less of the area of the 
light-receiving section. 

[0016] In a semiconductor photo detector according to claim 1, since a junction cambium (it is the layer for forming a junction 
formed on an optical-absorption layer, and is the semiconductor layer of the conductivity type which is different from an 
optical-absorption layer by the Schottky electrode, pn photo diode, and the pin photodiode in Schottky-barrier type photo diode.) 
is formed in a part of optical plane of incidence (one principal plane by the side of the optical incidence of an optical-absorption 
layer) of an optical-absorption layer, absorption of the incident light in a junction cambium, i.e., a loss of an incident light, 
decreases. 

[0017] Moreover, since incident lights are scattered about with the light-scattering means prepared in the fraction in which a 
junction cambium is not prepared, the rate which the incident light which passed the fraction in which a junction cambium is not 
prepared is absorbed also in the optical-absorption layer directly under a junction cambium, and is absorbed by the depletion 
layer formed in the optical-absorption layer near the junction cambium becomes high. Therefore, the semiconductor photo 
detector of a high sensitivity is obtained rather than the conventional semiconductor photo detector. 

[0018] In a semiconductor photo detector according to claim 2, a light-scattering means consists of the concavo-convex structure 
prepared in the optical plane of incidence of an optical-absorption layer, and since the light which carried out incidence to the 
semiconductor photo detector is scattered about according to concavo-convex structure, photographic sensitivity becomes high. 
[0019] In a semiconductor photo detector according to claim 3, a light-scattering means consists of an amorphous field 
established in the optical plane-of-incidence side of an optical-absorption layer, and since the light which carried out incidence to 
the semiconductor photo detector is scattered about by the amorphous field, photographic sensitivity becomes high. 
[0020] In a semiconductor photo detector according to claim 4, the interface of an amorphous field and an optical-absorption 
layer is a toothing-like, when the light which carried out incidence to the semiconductor photo detector is scattered about 
according to the interface of an amorphous field and an amorphous field, and an optical-absorption layer, the rate of the incident 
light absorbed by the depletion layer in an optical-absorption layer becomes high, and photographic sensitivity becomes still high. 

[0021] In a semiconductor photo detector according to claim 5, since the light which passed the window part is scattered about by 
the light-scattering means and absorbed by the depletion layer of the window part circumference including a window part, 
photographic sensitivity of a junction cambium improves. 

[0022] A semiconductor photo detector according to claim 6 will make area of the fraction in which the junction cambium is not 
formed among the light-receiving sections 40% or less of the area of the light-receiving section in view of a fall of the 
photographic sensitivity by a decrement of the light absorbed within a depletion layer, increase of resistance by the junction 
cambium, etc. arising, if area of the fraction in which the junction cambium is not formed among the light-receiving sections is 
enlarged too much. 
[0023] 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is explained with reference to a 
drawing. 

[0024] With reference to drawing 1 , the 1 operation gestalt at the time of applying this invention to photo diode is explained. 
About the Schottky-barrier type photo diode for which especially this operation gestalt used the concavo-convex structure of an 
optical-absorption layer front face as a light-scattering means, drawing 1 (a) is a plan and drawing 1 (b) is the end view of the 
orientation of X-Y of drawing 1 (a). 

[0025] The Schottky-barrier type photo diode 1 0 shown in drawing 1 For example, n of the substrate 1 2 which consists of 
n+-SiC, and the substrate 1 2 formed in the principal plane on the other hand The optical-absorption layer 1 4 which consists of 
SiC, The insulator layer 16 which consists of Si02 formed in the circumference section on the optical-absorption layer 14, It has 
the Schottky electrode 20 which it reaches on an insulator layer 16 in part, and was formed in a part of optical plane of incidence 
17 of the optical-absorption layer 14, the rear- face electrode 24 formed in the another side principal plane of a substrate 12, and 
the drawer electrode 26 connected to the Schottky electrode 20. 

[0026] Moreover, the Schottky electrode 20 has the window part 22 of the shape of a strip of paper of the width of face W2 
formed by being parallel at the spacing WL it is a part of optical-absorption layer 14, and the concavo-convex structure 18 is 
formed in the fraction corresponding to a window part 22. 

[0027] Here, the light the light-receiving section 28 shown in drawing 1 (a) earned out [ light J incidence to this light-receiving 
section 28 including the fraction in which the contact fraction and the window part 22 of the optical-absorption layer 14 and the 
Schottky electrode 20 are formed is detected as a current. 
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[0028 ] In addition, for the substrate 12 which consists of n+-SiC\ impurity concentration is 1x101 9cm-3 and n in 300 
micrometers in thickness. -- As for the optical-absoiption layer 14 which consists of SiC, impurity concentration tises [ thickness 
) three or less [ 1 xl 01 6cm - ] thing by 10 micrometers. Moreover, the concavo-convex structure 18 is constituted by the minute 
irregularity of 0. 1 micrometers or less of abbreviation formed in the front face of the optical-absoiption layer 14, and the Schottky 
electrode 20, the rear- face electrode 24, and the drawer electrode 26 are formed with metals, such as silver, nickel, and gold, 
respectively. 

[0029] In order that the light which reaches the optical-absorption layer 14 without penetrating the light and the Schottky 
electrode 20 which penetrate the Schottky electrode 20 among the light which carries out incidence to photo diode in the 
Schottky-bairier type photo diode 10 shown in drawing 1 . and reach the optical-absorption layer 14 may form an electron-hole 
pair in the optical-absoiption layer 14, there are few incident lights which are absorbed by the Schottky electrode 20 and lost than 
the conventional photo diode, and photographic sensitivity improves. 

[0030] Furthermore, by being scattered about according to the concavo-convex structure 18 where the incident light which 
reaches the optical-absoiption layer 14 without penetrating the Schottky electrode 20 was formed in a part of optical-absoiption 
layer 14, photographic sensitivity improves more so that it may state below. 

[003 1 ] Drawing 2 is an illustration view showing that the light which carried out incidence to the Schottky-bairier type photo 
diode 10 is scattered about according to the concavo-convex structure 18. Even if it is the case where light carries out incidence 
aslant as shown in drawing 2 (b) even if it was the case where light carried out incidence at right angles to concavo-convex 
structure as shown in drawing 2 (a), incident lights are scattered about according to the concavo-convex structure 18, and become 
that it is easy to be absorbed by the depletion layer 30 formed in the about 20 Schottky electrode optical-absoiption layer 14. 
Since it dissociates quickly, without carrying out a reunion etc., photographic sensitivity of the electron-hole pair generated by the 
light absorbed by the depletion layer 30 will improve. In addition, although the size of a depletion layer 30 changes with the 
impurity concentration of the optical-absorption layer 14, bias voltage, etc., there is no change in the rate which incident lights are 
scattered about and absorbed by the concavo-convex structure 1 8 by the depletion layer becoming high. 
[0032] Drawing 3 is a graph which shows the relation of the rate of the area of a window part 22 and photographic sensitivity 
which are occupied in the area of the light-receiving section 28 in the operation gestalt of drawing 1 . The rate of the area of a 
window part 22 was changed by changing the spacing W 1 and the width of face W2 of a window part 22. In a graph, the case 
where the value of a quadrature axis is 0 corresponds to the Schotlky-barrier type photo diode of structure conventionally. 
[0033] As shown in drawing 3 , when area of a window part 22 is considered as 40% or less of abbreviation of the area of the 
light-receiving section 28, photographic sensitivity becomes high from the thing of structure conventionally. Moreover, when area 
of a window part 22 is made into less than | of the area of the light-receiving section 28 / more than abbreviation 12%29% |, 
photographic sensitivity becomes high 5% or more from the thing of structure conventionally. Furthermore, when area of a 
window part 22 is considered as 20% of abbreviation of the area of the light-receiving section 28, photographic sensitivity serves 
as the maximum, and compared with structure, photographic sensitivity improves 6% of abbreviation conventionally. In addition, 
since the relation of the area of a window part 22 and photographic sensitivity which are occupied in the area of the 
light-receiving section 28 changes with the configuration of a window part 22, the modality of semiconductor material used for 
the optical-absoiption layer 14, the configurations of the concavo-convex structure 18, etc. variously, drawing 3 shows an 
example in it. 

[0034] With reference to drawing 4 , an example of the manufacture technique of the Schottky-barrier type photo diode 10 shown 
in drawing 1 is explained. 

[0035] First, as shown in drawing 4 (a), it is undoping n of impurity concentration lxl015cm-3 in 300 micrometers in thickness 
on the n+-substrate 12 which consists of SiC of impurity concentration lxl019cm-3. - The optical-absoiption layer 14 which 
consists of SiC is grown epitaxially by 10-micrometer Atsushi, and the insulator layer 16 which consists of Si02 on the 
optical-absoiption layer 14 is formed in thickness of 0.2 micrometers by sputtering etc. after that. Mere, a substrate 12 is a 
substrate turned off 3 times in the 6H-[1 1 -20] orientation from Si (0001) side of SiC. 

[0036] Next, as shown in drawing 4 (b), a ********** process and an etching process remove a part of insulator layer 16 
alternatively. At this time, the fraction which removes an insulator layer 16 is a fraction in which the concavo-convex structure 18 
is formed, for example, the insulator layer 16 of the fraction corresponding to the concavo-convex structure 1 8 is removed in the 
shape of a strip of paper in the operation gestalt of drawing 1 . 

[0037] Then, about 0. 1 micrometers etches the optical-absoiption layer 14 using the RIB method (the Reactive Ion Etching 
method), using an insulator layer 16 as a mask. What is necessary is to be 20Pa of reaction pressure, and the conditions of electric 
discharge output 200W, and just to perform predetermined time etching as a reaction condition, for example, using CF4 of flow 
rate 70sccm, and 02 gas of flow rate 80sccm as reactant gas. Of this, as shown in drawing 4 (c), the concavo-convex structure 18 
is formed in a part of optical-absoiption layer 14 corresponding to the fraction in which the insulator layer 16 is not formed. 
[0038] Furthermore, as shown in drawing 4</A> (d), a ********** process and an etching process remove alternatively the 
insulator layer 16 of a fraction in which the Schottky electrode 20 is formed . 

[0039] Next, as shown in drawing 4 (e), after forming alternatively the Schottky electrode 20 on the optical plane of incidence 17 
of the optical-absoiption layer 14 in which concavo-convex structure is not foimed which reaches in part and becomes the part on 
an insulator layer 16 from silver, the rear-face electrode 24 which becomes the rear-face side of a substrate 1 2 from nickel is 
formed, and although illustration has not been earned out, it is pulled out to the Schottky electrode 20 and connects an electrode 
26. The fraction in which the Schottky electrode 20 is not foimed on the optical-absorption layer 14 serves as a window part 22. 
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What is necessary is just to cany out the lift offof the photoresist, alter depositing silver on the pattermzed photoresist as the 
technique of forming a Sehottky electrode alternatively. In addition, as for the thickness of a Scholtky electrode, it is desirable to 
set a Scholtky electrode to about 0. 1-0.2 micrometers in consideration of increase of the optical absorption by thickening and the 
increase in resistance by making it thin. 

[0040] Thus, the Schottky-barrier type photo diode 10 is formed. The band gap uses 2.9eV (300K) 6H-S1C as an 
optical-absorption layer 14, and the Scholtkv-barrier type photo diode 10 of this operation gestalt turns into the photo diode which 
has the peak of photographic sensitivity in 270nm. Such photo diode is used for a flame sensor, a lire detector, a suntan alarm, etc. 
By lessening optical absorptions other than an optical -absorption layer, this invention raises photographic sensitivity and the 
optical absorption in a Sehottky electrode is suitable to the ultraviolet-radiation field which becomes large for it like this operation 
gestalt especially in the photo diode which has a photographic-sensitivity peak. 

(004 1] Other operation gestalt of this invention is explained with reference to drawing 5 . About the Schottky-barrier type photo 
diode for which especially this operation gestalt used the amorphous field as a light-scattering means, drawing 5 (a) is a plan and 
drawing 5 (b) is the end view of the orientation of X-Y of drawing 5 (a). 

[0042] The amoiphous field 32 is formed on the oplical-absoiption layer 14 at the fraction corresponding to [ as compared with 
the Schottky-barrier type photo diode 10 of drawing 1 ] a window part 22 in Schottky-barrier type photo diode 10a shown in 
drawing 5 , and the interfaces of the optical-absorption layer 14 and the amoiphous field 32 differ in that it has the shape of a 
toothing. However, since it is the same about other structures, the overlapping explanation is omitted. In addition, the amorphous 
field 32 is amoiphous SiC, for example. 

[0043] In Schottky-barrier type photo diode 1 0a shown in drawing 5 , there are few incident lights which are absorbed by the 
Sehottky electrode 20 and lost like the Schottky-barrier type photo diode 10 of drawing 1 than the conventional photo diode, and 
photographic sensitivity improves. 

[0044] Furthermore, since it is scattered about by the amorphous field 32 in which the incident light which reaches the 
optical-absorption layer 14 without penetrating the Schollkv electrode 20 adjoins a part of optical-absorption layer 14, and was 
formed, photographic sensitivity improves more. 

[0045] Drawing 6 is an illustration view showing that the light which earned out incidence to Schottky-barrier type photo diode 
10a is scattered about by the amoiphous field 32. Since structure of the amoiphous field [ 32 ] is uneven, the light which earned 
out incidence to this is scattered about in the amoiphous field 32. Moreover, since the interface of an optical-absorption layer and 
the amoiphous field 32 has the shape of a toothing, light is scattered about also in this interface. Therefore, even if it is the case 
where light carries out incidence aslant as shown in drawing 6 (b) even if it was the case where light carried out incidence at right 
angles to concavo-convex structure as shown in drawing 6 (a), incident lights are scattered about and become that it is easy to be 
absorbed by the depletion layer 30 formed in the about 20 Sehottky electrode optical-absorption layer 14. Since it dissociates 
quickly, without recombining, photographic sensitivity of the electron-hole pair generated by the optical absorption in a depletion 
layer 30 will improve. 

[0046] Drawing 7 is a graph which shows the relation of the rate of the area of a window part 22 and photographic sensitivity 
which are occupied in the area of the light-receiving section 28 in this operation gestalt. The rate of the area of a window part 22 
was changed by changing the spacing W 1 and the width of face W2 of a window part 22. In a graph, the case where the value of a 
quadrature axis is 0 corresponds to the Schottky-barrier type photo diode of structure conventionally. 

[0047] As shown in drawing 7 , when area of a window part 22 is considered as 40% or less of abbreviation of the area of the 
light-receiving section 28, photographic sensitivity becomes high from the thing of structure conventionally. Moreover, when area 
of a window part 22 is made into less than [ of the area of the light-receiving section 28 / more than abbreviation 1 3%27% ], 
photographic sensitivity becomes high 5% or more from the thing of structure conventionally. Furthermore, when area of a 
window part 22 is considered as 20% of abbreviation of the area of the light-receiving section 28, photographic sensitivity serves 
as the maximum, and compared with structure, photographic sensitivity improves 6% of abbreviation conventionally. In addition, 
drawing 7 shows an example of change of photographic sensitivity like drawing 3 . 

[0048] With reference to drawing 8 , an example of the manufacture technique of Schottky-barrier type photo diode 10a shown in 
drawing 5 is explained. 

[0049] First, as shown in drawing 8 (a), it is undoping n of impurity concentration lxl015cm-3 in 300 micrometers in thickness 
on the n+-substrate 12 which consists of SiC of impurity concentration lxl019cm-3. — The optical-absorption layer 14 which 
consists of SiC is grown epitaxially by 10-micrometer Atsushi, and the insulator layer 16 which consists of Si02 on the 
optical-absorption layer 14 is formed in thickness of 0.2 micrometers by sputtering etc. after that. Here, a substrate 12 is a 
substrate turned off 3 times in the 6IT-[1 1-20] orientation from Si (0001) side of SiC. 

[0050] Next, as shown in drawing 8 (b), a ********** process and an etching process remove a part of insulator layer 16 
alternatively. Since the amorphous field 32 will be formed in the fraction which removed the insulator layer 16 at this time, in the 
operation gestalt of drawing 5 , the insulator layer 16 of the fraction corresponding to the amoiphous field 32 is removed in the 
shape of a strip of paper. 

[0051] Then, as shown in drawing 8 (c), by carrying out the ion implantation of the ion, such as hydrogen, an argon, nitrogen, and 
oxygen, to 0.2 or the depth of 0.3 micrometers of the oplical-absoiption layer 14, using an insulator layer 16 as a mask, a part of 
optical-absorption layer 14 corresponding to the fraction in which the insulator layer 16 is not formed is made amoiphous, and the 
amoiphous field 32 which consists of amoiphous SiC is formed. Since the depth of the ion poured in is not fixed at this time, the 
flat surface with the smooth interface of the amorphous field 32 and an optical-absorption layer does not become, but uneven 
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irregularity is formed. 

[0052] Furthermore, as shown in drawing 8 (d), a ********** process and an etching process remove alternatively the insulator 
layer 16 of a fraction in which the Schottky electrode 20 is formed. 

[0053] Next, as shown in drawing 8 (e), after forming alternatively the Schottky electrode 20 on the optical plane of incidence 17 
of the optical-absorption layer 14 which reaches in part and becomes the part on an insulator layer 16 from silver, the rear-face 
electrode 24 which becomes the rear-face side of a substrate 1 2 from nickel is formed, and although illustration has not been 
carried out, it is pulled out to the Schottky electrode 20 and connects an electrode 26. The fraction in which the Schottky electrode 
20 is not formed on the optical-absoiption layer 1 4 serves as a window part 22. About the formation technique of the Schottky 
electrode 20, and the thickness, it is the same as that of what was explained in drawing 4 (e). 
[0054] Thus, Schotlky-banier type photo diode 10a is formed. 

[0055] As mentioned above, although the example was given and explained about the operation gestalt of this invention, this 
invention is not limited to the above-mentioned operation gestalt, and can be carried out with other various gestalt based on the 
technical thought of this invention. 

[0056] For example, with the above-mentioned operation gestalt, although Schottky-barrier type photo diode was explained, this 
invention can be earned out also in a pin photodiode or pn photo diode. Namely, in the case of a pin photodtode etc., in the 
drawing 4 (e) or the drawing 8 (e), you should just form alternatively the semiconductor layer of the conductivity type different 
from an optical-absorption layer instead of forming the Schottky electrode 20 alternatively. Also in a pin photodiode etc., also in 
Schottky-barrier type diode, since a junction cambium is fonned in a part of light-receiving section, a loss of the light in a junction 
cambium decreases and photographic sensitivity improves. In addition, what is necessary is just to use the technique of pouring in 
a dopant as the technique of forming alternatively the semiconductor layer of the conductivity type different from an 
optical-absoiption layer in the part on an optical-absoiption layer, using Si02 etc. as a mask etc. 

[0057] Moreover, at the above-mentioned operation gestalt, it is n as an optical-absoiption layer. — Although SiC was used, a 
genuineness or p type semiconductor may be used, and other semiconductor materials, such as Si, GaN, and InP, may be used. 
[0058] Furthermore, although the silver with few ultraviolet absorption of lights as a Schottky electrode was used with the 
above-mentioned operation gestalt, if it is the metal which forms an optical-absoiption layer and a Schottky barrier, according to 
the wavelength of the light to detect, materials, such as gold, molybdenum, titanium, and a tungsten, can be chosen and used 
suitably. 

[0059] Moreover, with the above-mentioned operation gestalt, although 6H-SiC was used as an optical-absoiption layer, you may 
use other semiconductor materials. For example, by using 3C-SiC whose band gap is 2.2eV (300K), the photo diode 
corresponding to light 520nm or less in wavelength can be fonned, and it can use for a Fire detector, a flame sensor, a blue sensor, 
etc. Moreover, by using 4H-SiC whose band gap is 3.2eV (300K), the photo diode corresponding to light 340nm or less in 
wavelength can be formed, and it can use for the number quantity of light monitor of ultraviolet linear lights, a suntan alarm, etc. 
[0060] Furthermore, although the above-mentioned operation gestalt showed the case where the Schottky electrode which has a 
window part was fonned as gestalt which fonns a junction in the part by the side of the optical plane of incidence of an 
optical-absoiption layer, the Schottky electrode of the configuration of other technique, for example, a comb form etc., may be 
used, and you may be anything about the configuration and number of window parts. In addition, it is more advantageous for the 
boundary line of the fraction in which the Schottky electrode is not fonned, and the fraction currently fonned to consider as long 
electrode structure, since the rate the light which earned out incidence carries out [ a rate ] incidence to a depletion layer by 
dispersion becomes high so that it is close to the boundary line of the fraction in which the Schottky electrode is not formed, and 
the fraction currently fonned. Therefore, photographic sensitivity becomes [ the direction in which many minute window parts, 
such as the shape of the shape of a square and a circle, are formed ] high. 
[0061] 

[Effect of the Invention] According to this invention, the semiconductor photo detector with high photographic sensitivity can be 
obtained by decreasing the optical absorption in fractions other than an optical -absorption layer. 
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